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Presented Concepts

VIPHES-2F — Modular Pumped-Storage Plant with Floating Reservoirs

VIPHES-FR — Modular Pumped-Storage Plant with Fixed Reservoirs

VIPHES-SFF — Modular Pumped-Storage Plant with Separated Fixed Reservoirs
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Small testing facility for evaluation of
the stabilization system

Built with intentionally unstable
structure to simulate challenges

Control software and regulation
components reliably manage
charging and discharging while
maintaining safe and stable
positioning

Safety systems are designed for the
most extreme operational and failure
scenarios
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* Testing device for stabilization system
under real conditions

* Irregular shape to simulate natural lakes

* Simulation of dynamic grid integration
(with variable load and demand),
connection to gasoline generator,
photovoltaic panels, and wind turbine

* Long-term testing under variable
operational conditions

* Dimensions 11x9x5,2m

28/09/25 AVE 8
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OF OSTRAVA * Power output: 0.9 kW (0.5 h...0.45kWh)

* Dimensions 11 x9x5.2m
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Depth Levels of Three Selected Artificial Lakes
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Maximum Achievable Parameters Using Full Potential of Selected Lakes

[GWh] [GW] [ks] [ks]
Medard 48,9 8.1 3708 271 387
Most 33.4 5.6 3087 197 127
Milada 11.5 1,9 3075 157 766

28/09/25

[mil. m3] [m] [bn. €] [€/kWh]
Medard 39.1 470 28 574
Most 27 463 20 597
Milada 12,8 332 6 523
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Grid Connection Analysis MPHES-2R  TEJOVICE [, =" <
A28 ?)0 a o
. Feasible power range: 1000-2000 MW 207 MELNIK
. Connection via double 400 kV lines —
Simulation of complete connection, including N-1 failure
scenarios AVIE NT
Milada

Some grid reinforcements required

. Site-specific capacities:
e Milada — 1000 MW

(minor modifications for N-1)

. Most — 1000 a 1500 MW

(major modifications needed)

e Medard - 1000 az 2000 MW

(unsuitable due to extensive grid upgrade needs)
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Dimensions 3120 x 690 x 332 m

Visualization of maximum facility size for this location
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Visualization — MPHES-FR

*  Footprint: 150 x 150 m

* Height: 450 m

* Storage capacity: 0,45 GWh

*  Electric output: 37,5 MWel (peak 75 MWel)

*  Thermal output: 1,3 MWt (2255 apartments)

*  Total efficiency: 82 %

* Investment cost: 10 bn. CZK (22 800 K¢/kWh),
0,4 bn. € (909 €/kWh)

28/09/25 AVE 17



VSB TECHNICAL
|| || UNIVERSITY
| OF OSTRAVA

Visualization — MPHES-FR

*  Footprint: 150 x 150 m

T R L i

* Height: 450 m

* Storage capacity: 0,45 GWh

*  Electric output: 37,5 MWel (peak 75 MWel)

*  Thermal output: 1,3 MWt (2255 apartments)

*  Total efficiency: 82 %

FLUMION

* Investment cost: 10 bn. CZK (22 800 K¢/kWh),
0,4 bn. € (909 €/kWh)

28/09/25 AVE 18



VSB TECHNICAL

FACULTY DEPARTMENT
|| || UNIVERSITY | OF MECHANICAL | OF POWER
| OF OSTRAVA ENGINEERING ENGINEERING

Visualization — MPHES-FR

Footprint: 150 x 150 m

Height: 450 m

Storage capacity: 0,45 GWh

o L

Electric output: 37,5 MWel (peak 75 MWel)
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S

Thermal output: 1,3 MWt (2255 apartments)

Total efficiency: 82 %

Investment cost: 10 bn. CZK (22 800 K¢/kWh),
0,4 bn. € (909 €/kWh)
28/09/25
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MPHES-SFR
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*  Footprint: 60 x 60 m

* Tank height: 15 m

* Head: 700 m

*  Storage capacity: 76 MWh

*  Electric output: 6.3 MWel
(peak 12.6 MWel)

*  Thermal output: 0.34 MWt
(for 590 apartments)

*  Total efficiency: 88%
* Investment cost: CZK 480 million

(CZK 6,350/kWh), €19 million
(€252/kWh)
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